Wastewater Treatment (WWT) for water reuse applications has been accepted as a 30 strategic solution in improving water supplies across the globe; however, there are still 31 various challenges that should be overcome. Selection of practical solutions is then 32
Although previous results matched existing water reuse case studies, the evaluation of 157 criteria by the experts -who have participated in both surveys -was reported problematic 158 due to lack of an appropriate and convenient comparison approach for the evaluation of 159 water reuse criteria. They also indicated that pair-wise comparison of criteria would make 160 the evaluation process less biased and more precise, and ease it, although it would be 161 slightly more time-consuming. The pair-wise comparison was considered for this study 162 as it will help in improving the user's (water reuse experts or stakeholders) satisfaction 
Equation 4 178
where: Sum1, Sum2, and Sum3 are the three elements of a triangular fuzzy number. 179
The importance of each criterion based on each expert's evaluation can be calculated 180 as follows: 181 = (  ,  ,  ) , ∈ { , , } 182
Equation 5 183
where: a and k denote the order of elements in a triangular fuzzy number and the 184 numbers given by each expert, respectively. 185
The linguistic variables and their attributed fuzzy sets that are required to rate the WWT 186 technologies under the evaluation criteria are presented in Table 1(a) . 187
The rating of technologies against different criteria and their weights by k decision 188 makers are computed by Equations 6 and 7, respectively (Chen, 2001 (Chen, , 2000 : 
Equation 11 213
where: ⊗ represents multiplication in a fuzzy environment. It is noteworthy that the 214 weights given (by the experts) to the evaluation criteria very much depend on and are 215 affected by the context and its environmental, social and technical conditions. The 216 weights may also be influenced by water reuse regulations and guidelines implemented 217 in the region of interest. In this study, the mathematical model has been incorporated into the IMCMEDM tool. 234
The IMCMEDM is a stand-alone decision support tool with a user-friendly Graphical User 235
Interface (GUI) developed in a MATLAB environment. More information on the GUI is 236 provided in the Supplemental Online Material (SOM). 237 238 and technological conditions. The final ranking of the treatment trains can significantly 246 vary depending on these conditions. Here first, the geographical and environmental 247 situations in each scenario (region) are discussed. We then investigated the water reuse 248 legislation in both cases to ensure that the defined scenarios do not come into conflict 249 with local regulations (especially environmental). region's water supply (Coroado, 2012) . In the early stages of regional development, 262 increased focus on quantity rather than quality resulted in deterioration in water quality. In SPMR, there are a number of water reuse projects and programmes -(e.g., Sabesp, 303 AQUAPOLO). In this study, we focused on the AQUAPOLO Project, which appears to 304 be a suitable one for testing and validating the IMCMEDM approach. AQUAPOLO is one 305 of the largest WWT plants in Latin America where 1 m 3 s -1 of effluent is treated by 306
Membrane Bioreactor (MBR) and Reverse Osmosis (RO) units. It is then distributed to 307 the CAPUAVA petrochemical complex in Maua city (Ambiental, 2011) . More information 308 on this case study is provided in the SOM (Table S1 ). This project aimed to establish 309 sustainable practices of water reuse (Coroado, 2012) , and based on the fact that water 310 reuse practices have become critical for Sao Paulo, the following scenario was 311 considered: Scenario 1: WWT through advanced technologies (membrane-assisted) for 312 industrial water reuse, e.g., cooling towers. 313 314 11
Case study 2: Herakleion, Greece 315
The study focuses on Herakleion, which is the fourth largest city in Greece and is located 316 at the north of Crete. Crete is about 8,336 km 2 with approximately 600,000 residents 317 ( Figure S2 in the SOM). Greece is considered as a water-stressed country (EEA, 2005) . 318
In the early 1990s, total water consumption was reported about 5,500 million m 
Water reuse legislation and guidelines in Greece 331
In 2011, the Greek parliament adopted legislation (354B/2011) to exploit treated 332 wastewater as a renewable resource. Specifically, the legislation refers to the following 333 water reuse purposes (Greek Gazette, 2011): 1) WWT for irrigation including both 334 restricted and unrestricted irrigation, 2) recharge of underground aquifers and reduction 335 in seawater intrusion, 3) urban reuse, and 4) wastewater reuse for industrial activities. Expert responses were incorporated into the IMCMEDM tool to build decision-making 404 matrices for different scenarios (Phase 6). Table 2 
illustrates the experts' responses (in 405
Scenario 1) for the appraisal of WWT trains against different decision criteria. The colour-406 coded ratings in Table 2 shows that generally the technology ratings (under each 407 criterion) are similar for all the experts. However, there were few disparities between the 408 given rates as well, for example, the rating of T5 against C8 (land requirement) were 409 different, where Experts 1, 2 and 3 assigned the rates of Good (G), Medium Poor (MP) 410
and Poor (P) to T5 respectively. On the other hand, the pair-wise comparison of the 411 decision criteria were more diverse among the experts as expected (see Tables S3 to  412 14 S9, in the SOM). This is due to the fact that each expert generally has different priorities 413 and preferences. Again this is where a powerful GDM, such as the proposed approach, 414 can merge the experts' opinions into one decision matrix and help the decision makers 415 finalise a decision. General responses of the experts for comparison of technologies with 416 respect to each criterion for Scenario 2 are also colour-coded and summarised in the 417 SOM, Table S10 . As this scenario is defined based on a successful project that is under operation for 424 several years, it is used here to validate the IMCMEDM model/tool. As mentioned in 425 Section 2.1, the ranking system is formed based on using Equation 14, with the 426 option with the highest value being the best technology (Figure 3(a) ). For this scenario, 427 C1  C2  C3  C4  C5  E1  E2  E3  E1  E2  E3  E1  E2  E3  E1  E2  E3  E1  E2  E3 The result can also be more extensively analysed by the criteria contribution bar chart 450 (Figure 3(b) ). The dissimilarity of coloured bars illustrates that the technologies with high 451
T2 (PT → iMBR (anaerobic → anoxic → aerobic → MF/UF) → DI) and T7 (PT → iMBR 428
CCs generally have high performance under different evaluation criteria. This means that 452 if an alternative obtains high rates (scores) for many or even all evaluation criteria, it is 453 most likely to be among the alternatives with the highest performance and rankings. 454 Figure 3(a) and 3(b) show that T1, T2 and T7 perform well whereas T5, T6, and T9 are 455
shown to be the least preferred technologies. All the preferred alternatives have smaller 456 footprint, which is mainly attributed to the exclusion of sedimentation tanks (ST). T7 is 457
shown to perform well in contaminant removal (C10). In spite of its low contribution in 458 CAPEX (C1), OPEX (C2) and energy consumption (C3), T7 is shown to be the 2 nd best 459 solution as it performs well under C4, C5, and C10. 460 by ±20% in each scenario (see Figure 5) . 504 Figure 5 and Figure S4 (in the SOM) shows that the closeness coefficients in Scenario 505 1 are more sensitive to changes in criteria weightings compared to those in Scenario 2. 506
The highest sensitivity in Scenario 1 can be seen for T8 (PT + Chemically Enhanced 507
Primary Treatment (CEPT) + MF/UF + DI), which was among the least preferred 508 technologies in this scenario; this was observed when C5 (i.e. community acceptance) 509 was changed (see Figures S12 and S13, in the SOM). This is due to the fact that all the 510 experts rated this treatment train 'Medium', which is generally lower than the rates of 511 other technologies with respect to this criteria (see Table 2 ). The least sensitivity in 512
Scenario 1 was seen in the value of T2's closeness coefficient (+0.050 and -0.034), whilst 513 the highest was observed in that of T8 (+0.248 and -0.115). In Scenario 2, T3 (+0.250 514 and -0.215) and T6 (+0.189 and -0.150), respectively, showed the highest sensitivity to 515 the changes of criteria weights. In this scenario, closeness coefficients were significantly 516 impacted by the variation in C1; where sensitivity to the (simultaneous) alteration of C1 517 -C6, C1 -C7 and C1 -C2 presented the highest changes among the others, whereas, 518 in Scenario 1, alterations of C10 resulted the highest variations in the result; for example, 519
A simultaneous increase in the weights of C10 and C6 (20% each) increased closeness 520 coefficients by 0.072 (on average). 521
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The variations and differences shown in the sensitivity analysis of Scenario 1 and 522
Scenario 2 support the fact that the results of such GDM tools, to a certain extent, depend 523 on the experts' opinions and preferences. Therefore, the process of selecting experts is 524 of high importance as to determine how suitable or relevant their expertise is; this 525 introduces a new approach in which a weight is assigned to each expert (based on their 526 knowledge and experience or some other factors) in the group decision making process 527 integrates TOPSIS with AHP, provided a ranking system for comparing WWT trains in 564 terms of their performance. Two scenarios of water reuse and WWT in the contexts of 565
Brazil and Greece were proposed with respect to ten criteria in order to select reliable 566 options within a set of ten pre-shortlisted WWT trains. The decision-making process was 567 22 first conducted by the development and distribution of two questionnaires to a number of 568 participants from different areas of expertise from both academia and the industry. Then, 569 the collected data formed the decision matrices used in the IMCMEDM tool. Hence, the 570 tool provides a streamlined and robust framework in order to guide decision makers in 571 the decision process. Notably, the contributions of designated experts in the field is 572 formalised and thus standardised. This fact renders the decision process significantly 573 less vulnerable to personal bias as long as an appropriate (or a manageable) number of 574 experts is involved. Furthermore, the user-friendly GUI levels an important barrier for 575 implementation by policy decision makers. A first scenario regarding water reuse in Sao 576
Paulo, Brazil, was proposed based on an existing industrial water reuse project to 577 validate the tool. The results of this scenario coincided with the project in Sao Paulo. 578
Next, a second scenario that focussed on water reuse applications in Greece was 579 investigated and it showed that CASPs are still more prevalent than MBRs in this region. 580
This represents a clear evidence that technology preference very much depends upon 581 the context, and/or pertains to the socio-technical background of the decision makers. It 582 thus highlights the importance of consulting with local experts in order to cover the social 583 and regulatory context appropriately. It also confirms the fact that selecting the panel of 584 decision makers is an important process. 585
In both scenarios, the participants assigned the highest weights for capital cost, 586 operation and maintenance cost, and energy consumption. Although we observed that 587 criteria weighing of the above criteria were rather independent from the two presented 588 scenarios, we expect that criteria ranking depends on the location in general (i.e. footprint 589 is more restricting in urban context). Hence, future work will extend the scenario settings 590 to rural areas in order to account for that. Future work will concentrate on further 591 application of this flexible tool to different sets of evaluation criteria, WWT technologies 592 and contexts. 593
In this study, technologies were relatively assessed with respect to different criteria (e.g. 594 CAPEX, OPEX and energy consumption). Future studies can incorporate the results of 595 more-in-depth cost assessment and life cycle assessment into this tool. Such attempts 596 would give decision makers more confidence in the results of the tool. Having 597 investigated the process of decision making and technology selection for water reuse 598 schemes in different contexts with distinct regulations and different geographical, 599 environmental, economic and demographic situations, the outcomes of this piece of 600 research would contribute substantively to the application of WWT technologies 601 (especially membrane assisted technologies) for different water reuse scenarios. 602 603 604
